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Abstract: Cucurbitacins (Cus) are tetracyclic triterpenoid compounds which exist mainly in cucurbitaceous plants and
have various pharmaceuticals-like actions. The medicinal raw materials of Cus are currently extracted mainly from the
pedicellus melo. In this study, the gene of squalene synthase (SQS), the key enzyme for Cus biosynthesis, from Cucu-
mis melo was cloned, and the amino acid sequence of the enzyme derived from its nucleotide sequence was analyzed with
bioinformatics methods. DNA sequencing and BLAST RefSeqGene analysis indicated that the cloned fragment of the
C. melo SQS gene contained a complete open reading frame (ORF) of the gene. ORF Finder analysis showed that the
SQS of C. melo was constituted of 417 amino acid residues with an isoelectric point of 7.56. Analysis of the deduced ami-

no acid sequence suggested that the main type of secondary structure of the enzyme was a helix. Domain prediction study
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indicated that the SQS belonged to the isoprenoid biosynthase superfamily possessing the banding sites of farnesyl diphos-

phate and magnesian ion. Prediction of the tertiary structure suggested that the SQS was a monomeric enzyme with a ca-

ve-like activity center formed by a helixes. Protein phosphorylation analysis indicated that the phosphorylation site $* lo-

cated in the activity center-related motif*” VSRSF* and S'° was a positive selection site, suggesting that both S* and S

196

were critical sites for the regulation of SQS activity. The phylogenetic classification based on the phylogenetic tress con-

structed with the ORF sequence of the SQS gene showed that the result was in accordance with that of morphologic classi-

fication. Therefore, this study provides new clues and reference for research of the regulation of Cus biosynthesis.
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Fig. 1 Phylogenetic tree constructed by comparing the nucleotide sequence of the SQS from

Cucumis melo with those of the SQS genes from other plants
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Fig. 2 Comparative analysis of the SQS amino acid sequences from Cucumis melo and other cucurbitaceous plants
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A. Results of the secondary structure prediction; B. Results of the domain prediction.
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